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While molding, the minute steps are transferred 

onto the signal surface of the 

substrate depending on the specific pattern. 

USE - For incorporating water marks while molding 
substrate of information 

recording carrier e.g. compact disk, digital video 
disk. 

ADVANTAGE - Counterfeit of optical disks can be 
prevented reliably since the 

water mark existing on the optical disk can be 
distinguished only by the 
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side; (a-h) Steps. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the information record carrier characterized by imprinting the 
detailed level difference according to said specific pattern to the signal side of said substrate in case it is 
the manufacture approach of the information record carrier which manufactures the substrate of an 
information record carrier with shaping, the detailed level difference of a specific pattern is prepared in 
the rear face of La Stampa used for fabricating said substrate and said substrate is fabricated using said 
La Stampa. 

[Claim 2] The specific pattern prepared in the rear face of said La Stampa is the manufacture approach 
of the information record carrier according to claim 1 characterized by being a radial 
[Claim 3] The detailed level difference prepared in the rear face of said La Stampa is the manufacture 
approach of the information record carrier according to claim 1 or 2 characterized by producing by 
nickel (nickel) spatter. 

[Claim 4] The shaping side and this shaping side for being La Stampa used by the manufacture approach 
of an information record carrier according to claim 1 to 3, and fabricating a signal side to the substrate of 
an information record carrier are La Stampa which is an opposite field and is characterized by having 
the rear face in which the detailed level difference of a specific pattern was prepared. 
[Claim 5] The detailed level difference prepared in said rear face is La Stampa according to claim 4 
characterized by having a depth of 0.1 micrometers - 0.3 micrometers. 

[Claim 6] The information record carrier characterized by having the substrate manufactured by the 
manufacture approach of an information record carrier according to claim 1 to 3. 
[Claim 7] The information record carrier characterized by having the substrate manufactured by La 
Stampa according to claim 4 or 5. 



[Translation done.] 
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2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a refreshable information record carrier, the 
manufacture approach of manufacturing this information record carrier, and La Stampa that fabricates 
the substrate of this information record carrier optically. 
[0002] 

[Description of the Prior Art] Development which puts the so-called watermark (watermark) into optical 
disks, such as a compact disk (CD) and a digital versatile disc (DVD), is performed (for example, JP,8- 
55370,A). One to put in such a watermark is enabling it to view a picture and the watermark of a pattern 
positively from the reading side side of an optical disk, and it is raising the attractiveness to consumers 
of an optical disk. On the other hand, another purpose is putting in a watermark in order to prevent 
forgery of an inaccurate optical disk. In this case, it is the point which makes difficult forgery of an 
optical disk, i.e., manufacture of the pirate board, by putting in a watermark 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, if this can view easily even if it puts a 
watermark into an optical disk for the purpose which eliminates such the pirate board certainly, there is a 
possibility that the optical disk containing a watermark itself may be forged. The fear is large if it is the 
present condition that the formation condition of a watermark can be easily known by a disk 
manufacturing installation tending to receive this generally, and it exfoliating the optical disk of 
multilayer structure and taking out only a substrate by various kinds of exfoliation technique etc. In 
order to solve the above mentioned technical problem, this invention by preparing the detailed level 
difference of the specific pattern which cannot be viewed in the rear face of La Stampa for carrying out 
injection molding of the substrate of an optical disk In case injection molding of this substrate is carried 
out, fine ** of this specific pattern by imprinting a level difference to the signal side of a substrate 
Although this watermark cannot be viewed from the reading side side of an optical disk, the signal part 
of said specific pattern corresponding to this watermark that exists in the regenerative signal which 
reproduced the information recorded on the signal side of this optical disk is detected. Since existence of 
such a watermark cannot be assumed by distinguishing the existence of a watermark other than the 
persons concerned, such as a manufacturer, it aims at a watermark being forged, therefore preventing 
forgery of an inaccurate optical disk certainly. In this case, of course, there is no trouble in playback of 
an optical disk by this watermark. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention offers the manufacture approach of an information record carrier and an information record 
carrier which becomes the configuration of following the (1) - (7), and La Stampa. 
[0005] (1) As shown in drawing 2 - drawing 4 , it is the manufacture approach of the information record 
carrier which manufactures the substrate 1 1 of an optical disk (information record carrier) 10 with 
injection molding (shaping). In rear-face 4b of La Stampa 4 used for fabricating said substrate 1 1 
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Detailed level difference a-h of a radial (specific pattern) is prepared, and said La Stampa 4 is used. The 
manufacture approach of the information record carrier characterized by imprinting detailed level 
difference a-h according to said specific pattern at signal side 11a of said substrate 1 1 (level difference 
aa-hh) in case injection molding (shaping) of said substrate 1 1 is carried out. 

[0006] (2) The specific pattern prepared in rear-face 4b of said La Stampa 4 is the manufacture approach 
of the information record carrier the above-mentioned (1) publication characterized by being a radial. 
[0007] (3) Detailed level difference a-h prepared in rear-face 4b of said La Stampa 4 is the manufacture 
approach of an information record carrier the above (1) characterized by producing by nickel (nickel) 
spatter, or given in (2). 

[0008] (4) The above (1) Injection-molding side (shaping side) 4a for being La Stampa used for either of 
- (3) by the manufacture approach of the information record carrier a publication, and fabricating signal 
side 1 la to the substrate 1 1 of an optical disk (information record carrier) 10 and this injection-molding 
side (shaping side) 4a are La Stampa 4 characterized by having rear-face 4b which is an opposite field 
and prepared detailed level difference a-h of a specific pattern. 

[0009] (5) Detailed level difference a-h prepared in said rear-face 4b is La Stampa of the above- 
mentioned (4) publication characterized by having a depth of 0.1 micrometers - 0.3 micrometers. 
[0010] (6) The above (1) Information record carrier characterized by having the substrate 1 1 
manufactured by the manufacture approach of the information record carrier a publication by either of - 
(3). 

[001 1] (7) The information record carrier characterized by having the substrate 1 1 manufactured by La 

Stampa 4 the above (4) or given in (5). 

[0012] 

[The mode of implementation of invention] Hereafter, the manufacture approach of the information 
record carrier of this invention and an information record carrier and La Stampa are explained along 
with a drawing. Drawing for process drawing in which drawing 1 shows the manufacture approach of 
the information record carrier of this invention, and drawing 2 to explain the rear face of La Stampa of 
this invention, Drawing for drawing 3 to explain the side-face configuration of La Stampa of this 
invention, the partial enlarged drawing of the level difference section of the substrate of the information 
record carrier from which drawing 4 was obtained by injection molding using La Stampa of this 
invention, The important section explanatory view of the injection-molding equipment with which 
drawing 5 is used for the manufacture approach of the information record carrier of this invention, 
Drawing for drawing 6 to explain the playback output when reproducing the information record carrier 
of this invention and d rawing 7 are drawings for explaining the existence of the visual inspection of a 
watermark to the amount of level differences on the rear face of La Stampa of this invention, and a 
signal output. 

[0013] First, the manufacture approach of the information record carrier of this invention is explained. 
As shown in drawing 1 , after applying a resist to the front face of the glass original recording which 
carried out polish washing first and performing cutting by laser, a pit or the signal side of a slot (groove) 
is formed on glass original recording by developing this glass original recording (the inside of drawing 
1 , Process A - Process C). Next, electric conduction-ized processing by nickel (nickel) is performed on 
the signal side of this glass original recording, and La Stampa is obtained by electrocasting (the inside of 
drawin g^ , processes D and E). Then, after removing the resist of the front face (signal side 4a) of this 
La Stampa 4, rear-face 4b of La Stampa 4 was ground (the inside of drawing 1 , processes F and G). 
Next, two or more slot (level difference) a-h of a radial was prepared in rear-face 4b of this La Stampa 4 
by nickel spatter (the inside of drawin gj, , Process H.). It illustrates to drawing 2 and drawing 3 which 
are mentioned later, respectively. It attached in the metal mold (fixed metal mold section 1 shown in 
drawin gl ) of the injection-molding equipment A which mentions this La Stampa 4 later, and the 
substrate 1 1 was obtained with injection molding (the inside of drawing 1 , Process I.). The substrate of 
the illustration to drawing 4 . Imprint formation of two or more beam (level difference) aa-hh prepared 
in the radial corresponding to two or more level difference a-h prepared in rear-face 4b of La Stampa 4 
at the radial is carried out at signal side 1 1 a of this substrate 1 1 . If level difference a-h of La Stampa 4 is 
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a crevice or heights, level difference aa-hh of a substrate 1 1 will be imprinted as heights or a crevice. 
Moreover, level difference a-h of La Stampa 4 corresponds to level difference aa-hh of a substrate 1 1 
completely, respectively. As shown in drawing 4 , corresponding to level difference a-h of La Stampa 4, 
level difference aa-hh will be formed in signal side 1 la in the form where signal side 1 la of a substrate ' 
1 1 is raised. Then, the reflective film of aluminum (aluminum) was attached on signal side 11a of this 
substrate 1 1, on this reflective film, the protective layer was formed and the optical disk was formed. As 
each signal side 1 la was ****ed inside for two substrates 1 1 which attached such reflective film on the 
other hand, the lamination optical disk of lamination one side or the double-sided two-layer structure 
was formed with adhesives (the inside of drawing 1 , Process J). 

[0014] As the injection-molding equipment A used for the process I in the manufacture approach 
mentioned above (process which manufactures a disk substrate with injection molding using La Stampa 
attached to metal mold) is shown in drawing 5 , the fixed metal mold section 1 and the movable-die 
section 2 are used. The fixed metal mold section 1 and the movable-die section 2 have countered 
mutually, and the space made when the fixed metal mold section 1 and the movable-die section 2 are 
together put so that it may illustrate becomes a cavity 3. The inner circumference section is held by the 
retainer 5, and, as for the periphery section, La Stampa 4 is held with the periphery ring 6 at base section 
la of the fixed metal mold section 1. The inner circumference side face of the periphery ring 6 is the 
configuration which can constitute the periphery lateral portion of an information record carrier 
(substrate 11). Signal side 4a of La Stampa 4 has countered the cavity 3, and, on the other hand, rear- 
face 4b of La Stampa 4 is in contact with the fixed metal mold section 1 side (rear- face 4b of La Stampa 
4 is in contact with base section la). There is a sprue bush 7 in the core of the fixed metal mold section 
1 . Moreover, there is a cut pin 8 in the core of the movable-die section 2, and there is a product ejection 
device 9 in the outside. 

[0015] Next, shaping actuation is explained. It fills up with resin, such as PC (polycarbonate) by which 
melting was carried out, in a cavity 3 from the feed hole of a sprue bush 7. At this time, this filling 
pressure opens the movable-die section 2 moderately, filling pressure declines after that, and the imprint 
of signal side 4a of La Stampa 4 is performed because mold locking force increases. As for two or more 
level difference a-h prepared in rear-face 4b of La Stampa 4 at the radial at this time, an imprint is also 
performed to coincidence as level difference aa-hh of a substrate 1 1. As a result of performing this 
imprint toward signal side 11a from the opposite side of signal side 1 la of a substrate 11, with the 
configuration of level difference a-h, level difference aa-hh of a reverse configuration is formed in signal 
side 1 la. Moreover, the cut pin 8 moves forward after restoration, and a gate cut (feed-hole dawn of a 
substrate 1 1) is performed. The movable-die section 2 is opened after solidification of resin, and a 
substrate 1 1 is taken out. In this way, the substrate 1 1 with which minute level difference aa-hh was 
imprinted by signal side 1 la can be manufactured. 

[0016] The description of the optical disk manufactured by the manufacture approach mentioned above 
is the watermark formed of La Stampa 4 which prepared level difference a-h of a radial in the rear-face 
4b. When it puts in another way, this watermark is minute level difference aa-hh formed in signal side 
11a of a substrate 1 1, and this is the minute level difference of extent which cannot be viewed. If the 
reflective film and the optical disk which comes to carry out sequential formation of the protective layer 
are played on the substrate 1 1 with which such a watermark is formed, when the signal component 
corresponding to this minute level difference aa-hh will be overlapped on a regenerative signal and 
detects the existence of this signal component, signal detection of this minute level difference can be 
carried out. 

[0017] As an approach of attaching level difference a-h mentioned above in rear- face 4b of above 
mentioned La Stampa 4, preparing^y_Qtchin g or adhesionj s considered easily. However, the level 
difference used here was made into nickel spatter which can also perform self-revolution very shallowly 
(0.05 micrometers - about 0.3 micrometers) irTconsideration of the point which needs precision. 
[0018] Although the watermark (level difference aa-hh) mentioned above could not be viewed, when the 
optical disk which has the substrate 1 1 with which the watermark is formed was played, it checked by 
the following experiments that it could distinguish as a signal output corresponding to this watermark. 
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That is, two or more optical disks which have the substrate 1 1 with which the depth of level difference 
aa-hh differs were produced by the above-mentioned manufacture approach, and were observed by 
viewing from the playback side side of a disk. The result is shown in drawing 7 . The amount of level 
differences on the rear face of La Stampa (the amount of depth of level difference aa-hh) is 0.3 
micrometers or less (0.05 micrometers - 0.3 micrometers.) so that more clearly than this. 0.2 
micrometers of 0.1 micrometers of 0.05 micrometers of things for which a watermark cannot be viewed 
became clear, when 0.3 micrometers became. Next, when the existence of the signal output 
corresponding to this watermark was evaluated, as shown in drawing 7 , it also became clear that the 
amount of level differences which a signal output can check clearly was 0.1 micrometers - 0.5 
micrometers (0.1 micrometers, 0.2 micrometers, 0.3 micrometers, 0.4 micrometers, 0.5 micrometers). 
Therefore, as an amount of level differences which can check the existence as a signal output although it 
cannot view as a watermark, it is 0.3 micrometers or less (0.1 micrometers - 0.3 micrometers.). It turned 
out that they are 0.1 micrometers, 0.2 micrometers, and 0.3 micrometers. 

[0019] Moreover, the reason for having made level difference aa-hh into the radial pattern took the 
following points into consideration. In the output on 1 round, a wave also produces an old disk without a 
level difference owing to dispersion, face deflection, etc. of a birefringence. On the other hand, the 
output at the time of producing the level difference of rear-face 4b of La Stampa 4 by 90-degree division 
repeats height every 90 degrees similarly. When the wave by the physical property and the wave in 
every 90 degrees lap, decipherment of the existence of the level difference mentioned above becomes 
impossible with a signal output. Therefore, the wave by such physical property did not lap, but the 
configuration of level difference aa-hh was made into the radiation pattern which the existence of a level 
difference can check with a signal output certainly in a short time. 

[0020] The regenerative-signal output obtained by reproducing level difference aa-hh of an optical disk 
10 corresponding to eight encaustic (level difference) a-h of the radial prepared in La Stampa 4 in which 
it experimented this time serves as a wave of the signal o shown in drawing 6 . This regenerative signal 
o is the reference level VI of per period of an optical disk, and a regenerative signal o. Low level V2 It 
has the signal part which goes by 8 times regularly. Moreover, this level V2 The wave configuration of 
the signal part going by is almost the same. On the other hand, it is level V2. Producing the thing 
corresponding to the signal part going by in the time amount which reproduced above mentioned level 
difference aa-hh is confirmed. This to this level V2 It sets up with the threshold level for existence 
distinction of above mentioned level difference aa-hh, and is level V2. By detecting the count of the 
signal part going by, and its period, the existence of the watermark of an optical disk to be examined can 
be distinguished from the regenerative-signal output. Signal partial aa-hh shown in drawing 6 
corresponds to the time amount which reproduced level difference aa-hh. Although the number of the 
above-mentioned level differences of a radial was made into eight, as mentioned above, what is 
necessary is just the number which the existence of a level difference can check with a signal output 
certainly in a short time, without being restricted to this number (about five - 15 [ for example, ]). 
[0021] Next, one example of the manufacture approach of the information record carrier of above- 
mentioned this invention is explained to a detail. First, after applying the resist (TSMR-V3 by TOKYO 
OHKA KOGYO CO., LTD.) of 120nm thickness to the glass board with a diameter of 200mm which 
carried out polish washing and performing cutting by laser, the pit train of track pitch 0.74micrometer, 
pit width of face of 0.3 micrometers, and the 0.1 1 micrometers of the shortest pit length was cut by 
developing this glass board. La Stampa 4 was obtained from the glass original recording which attached 
the electric conduction-ized film to the thickness of lOOnm by nickel spatter by electrocasting after this 
development. Rear- face polish of La Stampa 4 was performed after resist removal, and less than 
[ RMAXO.OSmicrometer ] was made to the granularity of rear- face 4b. It attached so that it might 
become the pattern of a radial about nickel film by the spatter at rear-face 4b of the La Stampa 4. The 
level difference a-h could be 0.2 micrometers. It fabricated by having attached to inside-and-outside 
periphery processing backward metal mold, and the substrate 1 1 with a thickness of 0.6mm for DVD 
was obtained. The process condition was performed with the die temperature of 120 degrees C, and the 
resin temperature of 380 degrees C. As a result of measuring concave level difference a-h of the radial 
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of La Stampa 4, and convex level difference aa-hh of the radial of the DVD substrate 1 1 with a 
configuration measurement machine, the concave and convex level difference was 0.2 micrometers. 
60nm aluminum was attached to this substrate 1 1 by the spatter as reflective film, signal side 1 la of a 
substrate 1 1 was ****ed inside, and the disk of lamination and DVD was obtained. Although the disk 
was observed visually, the watermark mentioned above did not appear. Moreover, when the evaluator 
estimated the output of a signal, the signal output (regenerative signal o) shown by drawing 6 has been 
checked. It cannot be overemphasized that injection molding can be applied, without limiting this 
invention to this injection-molding method although having mentioned above explained this invention as 
an example, the fabricating methods, for example, compression fabricating method, other than this. 
[0022] 

[Effect of the Invention] This invention of a configuration of having mentioned above by preparing the 
detailed level difference of a specific pattern in the rear face of La Stampa for fabricating the substrate 
of an optical disk In case this substrate is fabricated, by imprinting the detailed level difference of this 
specific pattern to the signal side of a substrate Although this watermark cannot be viewed from the 
reading side side of an optical disk, the signal part of said specific pattern corresponding to this 
watermark that exists in the regenerative signal which played this optical disk is detected. Since 
existence of such a watermark cannot be assumed by distinguishing the existence of a watermark other 
than the persons concerned, such as a manufacturer, a watermark can be forged, therefore forgery of an 
inaccurate optical disk can be prevented certainly. 

[Translation done.] 
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